









On Cucumber Blossom	 On Apple Blossom	
(http://www.kutikshoney.com/crop_pollination.htm)	
Pollination Sites



















【 受粉スコア(Pollination Score by Landsdorf et al., Ann. Bot., 2009)】　	
“Since pollinator abundance is limited by both nesting and floral resources, the pollinator 
score on a parcel is simply the product of foraging and nesting. This score represents the 
location and relative abundance of pollinators available for crop pollination from a parcel.”	
Habitat Suitability for Nesting	
Habitat Suitability for Foraging	
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j :  j -habitat (land use) J : the number of habitats for a parcel
k :  k -parcel
N
j
:  Compatibility of j -habitat for a pollinator's nesting
p
jx
:  Proportion by j -habitat at k -parcel












































:  Distance from k -parcel to m-parcel
F
j
:  Compatibility of j -habitat for a pollinator
α :  Expected pollinator foraging distance
M : The number of parcels
 × foraging frequency in a parcel declines exponentially with distance	
Pollination Score induced by a pollinator at k-parcel	  Pk = HNk ⋅HFk






























∑ = 1 ∀i
Decision variables: Land use selection for a parcel	








































:  Foraging score for j -habitat at m-parcel
 
Y = X ⊗X, y








































∑ = xk,l (i = 1,2,!,M, l = 1,2,!,J,k = 1,2,!,M )
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∑ = xij (i = 1,2,!,M, j = 1,2,!,J,k = 1,2,!,M )




















1 Forest   1  1 
2 Coffee   0.1  0.5 
3 Cane   0  0 
4 Pasture/grass  0.1  0.2 
5 Scrub   0.2  0.3 
6 Bare   0.1  0.1 
7 Built   0.1  0.3
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 	   10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
1.	Maximize	pollina/on	service	only	
 



















































































































































































































































































∑ = 1 ∀i
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3.Maximize	benefits	from	land	use	
subject	to	limit	for	pollination	service
